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IMAGE CAPTURE APPARATUS HAVING FIG . 2 is a flowchart illustrating a control method for the 
FIRST AND SECOND AMPLIFICATION image capture apparatus according to the first exemplary 
UNITS AND CONTROL METHOD FOR embodiment . 

SAME FIG . 3 is a block diagram illustrating a configuration 
example of an image capture apparatus according to a BACKGROUND second exemplary embodiment . 

Field FIG . 4 is a flowchart illustrating a control method for the 
image capture apparatus according to the second exemplary 

One disclosed aspect of the embodiments relates to an embodiment . 
image capture apparatus and a control method for an image FIG . 5 is a diagram illustrating weight of brightness . 
capture apparatus . FIG . 6 is a flowchart illustrating a method for determining 

an amplification factor . 
Description of the Related Art FIG . 7 is a diagram illustrating a table of correspondence 

relation . It is important to improve a signal - to - noise ( S / N ) ratio of 15 
an image capture apparatus . A general image capture appa FIG . 8 is a diagram illustrating another table of corre 
ratus includes one amplification circuit for one photoelectric spondence relation . 
conversion element to amplify an electrical signal generated 
by the photoelectric conversion element . In this regard , to DESCRIPTION OF THE EMBODIMENTS 
improve the S / N ratio , there is known an image capture 20 
apparatus that amplifies an electric signal generated by a Hereinafter , the disclosure will be described in detail on 
photoelectric conversion element by two amplification cir- the basis of exemplary embodiments with reference to the 
cuits ( see , for example , Japanese Patent Application Laid- accompanying drawings . Configurations illustrated in the 
Open No. 2016-129397 and United States Patent Applica- following exemplary embodiments are merely examples , 
tion Publication No. 2010/0177225 ) . Such an image capture 25 and the disclosure is not necessarily limited to the illustrated apparatus selects either of two amplified electric signals configurations . based on a luminance and generates one image , and thereby FIG . 1 is a diagram illustrating a configuration example of can improve the S / N ratio . 

However , in the techniques of Japanese Patent Applica an image capture apparatus 120 according to a first exem 
tion Laid - Open No. 2016-129397 and United States Patent plary embodiment . The image capture apparatus 120 
Application Publication No. 2010/0177225 , an amplification 30 includes an image capturing device 100 , a digital signal 
factor of the electric signal is preset before imaging . Thus , processing circuit 107 , a recording circuit 112 , a recording 
in a case where a luminance distribution changes rapidly , medium 113 , an image capture control unit 114 , an ampli 
such as in outdoor imaging , if the preset amplification factor fication factor control circuit 115 , a random access memory 
is used with the techniques of Japanese Patent Application ( RAM ) 116 , a system control unit 117 , a read only memory 
Laid - Open No. 2016-129397 and United States Patent 35 ( ROM ) 118 , and an operation unit 119 . 
Application Publication No. 2010/0177225 , there is an issue The image capturing device 100 includes an optical 
in that the effect of improving the S / N ratio is limited to part system 101 , a photoelectric conversion element 102 , a 
of a luminance range and a sufficient effect cannot be floating diffusion ( FD ) 103 , and an analog signal processing 
obtained . circuit 106. The analog signal processing circuit 106 

40 includes programmable gain amplifiers ( PGAs ) 104a and 
SUMMARY 104b , and analog to digital ( AD ) conversion circuits 105a 

and 105b . The digital signal processing circuit 107 includes 
According to an aspect of the disclosure , an image capture an image processing circuit 108 and an amplification factor 

apparatus includes a photoelectric conversion unit , an acqui- determination circuit 110 . 
sition unit , a first amplification unit , a second amplification 45 The image capturing device 100 converts an optical image 
unit , and an amplification factor control unit . The photo- of a subject into an image . The optical system 101 includes 
electric conversion unit is configured to convert an optical a lens and a diaphragm . The photoelectric conversion ele 
image into an image signal . The acquisition unit is config- ment 102 converts the optical image of the subject into an 
ured to acquire a value related to a correct exposure on a electric charge . The FD 103 converts the electric charge 
basis of the image signal converted from the optical image 50 obtained by the conversion by the photoelectric conversion 
by the photoelectric conversion unit . The first amplification element 102 into a voltage . The photoelectric conversion 
unit is configured to amplify the image signal with a first element 102 and the PD 103 constitute a photoelectric 
amplification factor . The second amplification unit is con- conversion unit that converts the optical image into an image 
figured to amplify the image signal with a second amplifi- signal ( voltage ) . 
cation factor . The amplification factor control unit is con- 55 The analog signal processing circuit 106 performs signal 
figured to change the first amplification factor or the second processing on the image signal obtained by the conversion 
amplification factor based on the value related to the correct by the FD 103. The PGA 104a is an amplification unit that 
exposure . amplifies the image signal obtained by the conversion by the 

Further features of the disclosure will become apparent FD 103 with an amplification factor Ga . The PGA 104b is an 
from the following description of exemplary embodiments 60 amplification unit that amplifies the image signal obtained 
with reference to the attached drawings . by the conversion by the FD 103 with an amplification factor 

Gb . The AD conversion circuit 105a is an AD conversion 
BRIEF DESCRIPTION OF THE DRAWINGS unit that performs AD conversion on the image signal 

amplified by the PGA 104a and outputs an image . The AD 
FIG . 1 is a block diagram illustrating a configuration 65 conversion circuit 105b is an AD conversion unit that 

example of an image capture apparatus according to a first performs AD conversion on the image signal amplified by 
exemplary embodiment . the PGA 104b and outputs an image . 
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The image processing circuit 108 is a combining unit that amplification factor Ga of the PGA 104a and the amplifi 
performs development processing and combining process- cation factor Gb of the PGA 104b in such a manner that the 
ing on the image output by the AD conversion circuit 105a amplification factor Ga of the PGA 104a and the amplifi 
and the image output by the AD conversion circuit 105b and cation factor Gb of the PGA 104b are different . For example , 
outputs an image . The amplification factor determination 5 if the amplification factor Ga that can be set on the PGA 
circuit 110 determines a capacitance of the FD 103 , the 104a and the amplification factor Gb that can be set on the 
amplification factor Ga of the PGA 104a , and the amplifi- PGA 104b are each “ 1 ” , “ 2 ” , “ 4 ” or “ 8 ” , the amplification 
cation factor Gb of the PGA 104b on the basis of an factor determination circuit 110 determines the amplification 
instruction from a user . Details will be described below . factor Ga of the PGA 104a to be “ 1 ” and the amplification 

The recording circuit 112 records the image output from 10 factor Gb of the PGA 104b to be “ 8 ” . Subsequently , the 
the image processing circuit 108 in the recording medium processing proceeds to step S205 . 
113. The recording medium 113 is , for example , a memory In step S205 , the amplification factor control circuit 115 
card or a hard disk drive , and stores an image . sets , to the image capturing device 100 , the capacitance of 

The system control unit 117 controls each component of the FD 103 , the amplification factor Ga of the PGA 104a , 
the image capture apparatus 120. The ROM 118 is a non- 15 and the amplification factor Gb of the PGA 1046 on the basis 
volatile memory that stores a program executed by the of the capacitance and the amplification factors Ga and Gb 
system control unit 117 and control data such as a control determined in step S203 or S204 . The amplification factor 
parameter . The RAM 116 is a volatile memory used as a control circuit 115 can change the setting of the amplifica 
work area by the system control unit 117 performing the tion factor Ga or the amplification factor Gb . 
control . Next , in step S206 , the image capture control unit 114 

The image capture control unit 114 controls the image causes the image capturing device 100 to start an imaging 
capturing device 100 based on the control by the system operation in response to the operation performed on the 
control unit 117. The amplification factor control circuit 115 operation unit 119. First , the image capture control unit 114 
is an amplification factor control unit , and changes settings drives the lens and diaphragm of the optical system 101 to 
of the capacitance of the FD 103 , the amplification factor Ga 25 form an optical image of a subject on the photoelectric 
of the PGA104a , and the amplification factor Gb of the PGA conversion element 102. An exposure time of the photoelec 
104b to thereby control the amplification factor for the tric conversion element 102 is controlled by the image 
image signal ( voltage ) . The operation unit 119 receives an capture control unit 114. The photoelectric conversion ele 
instruction from the user or an externally connected device ment 102 converts the optical image into an electric charge , 
such as a release . 30 and transfers the electric charge to the PD 103. The FD 103 
FIG . 2 is a flowchart illustrating a control method for the converts the electric charge into a voltage . The PGA 104a 

image capture apparatus 120 according to the first exem- amplifies the voltage obtained by the conversion by the FD 
plary embodiment . First , in step S201 , the system control 103 with the amplification factor Ga . The PGA 104b ampli 
unit 117 sets an imaging mode based on the operation fies the voltage obtained by the conversion by the PD 103 
performed on the operation unit 119. For example , the 35 with the amplification factor Gb . The AD conversion circuit 
system control unit 117 sets a dynamic range priority mode 105a performs AD conversion on the voltage amplified by 
or a low noise priority mode as the imaging mode based on the PGA 104a , and outputs an image . The AD conversion 
a user operation performed on the operation unit 119 . circuit 105b performs AD conversion on the voltage ampli 

Next , in step S202 , the system control unit 117 determines fied by the PGA 104b , and outputs an image . The image 
whether the imaging mode set in step S201 is the dynamic 40 processing circuit 108 performs development processing 
range priority mode . If the system control unit 117 deter- and then combining processing on the image output by the 
mines that the imaging mode is the dynamic range priority AD conversion circuit 105a and the image output by the AD 
mode ( YES in step S202 ) , the processing proceeds to step conversion circuit 105b . The combining processing will be 
S204 . If the imaging mode is not the dynamic range priority described below . 
mode ( NO in step S202 ) , the processing proceeds to step 45 Next , in step S207 , the image processing circuit 108 
S203 . outputs a combining - processed image to the recording cir 

In step S203 , the amplification factor determination cir- cuit 112. The recording circuit 112 converts the image into 
cuit 110 determines the capacitance of the FD 103 , the an image in a data format suitable for the recording medium 
amplification factor Ga of the PGA 104a , and the amplifi- 113 , and records the image in the recording medium 113 . 
cation factor Gb of the PGA 104b . More specifically , the 50 Here , the image combining processing performed in step 
amplification factor determination circuit 110 determines the S206 will be described . The image processing circuit 108 
amplification factor Ga of the PGA 104a and the amplifi- performs the combining processing by different methods for 
cation factor Gb of the PGA 104b in such a manner that the the amplification factors Ga and Gb . 
amplification factor Ga of the PGA 104a and the amplifi- If the amplification factors Ga and Gb are different , two 
cation factor Gb of the PGA 104b are the same . For example , 55 images output by the AD conversion circuits 105a and 105b , 
if the amplification factor Ga that can be set on the PGA respectively , have different dynamic ranges , and some lumi 
104a and the amplification factor Gb that can be set on the nance areas overlap . In such a case , with regard to a pixel 
PGA 104b are each “ 1 ” , “ 2 ” , “ 4 ” or “ 8 ” , the amplification where luminance ranges of the two images output by the AD 
factor determination circuit 110 determines both the ampli- conversion circuits 105a and 105b overlap , the image pro 
fication factor Ga of the PGA 104a and the amplification 60 cessing circuit 108 selects a pixel with good image quality 
factor Gb of the PGA 104b to be “ 4 ” . Subsequently , the from the two images output by the AD conversion circuits 
processing proceeds to step S205 . 105a and 105b . For example , the image processing circuit 

In step S204 , the amplification factor determination cir- 108 selects a pixel of an image corresponding to a high 
cuit 110 determines the capacitance of the FD 103 , the amplification factor of the amplification factors Ga and Gb , 
amplification factor Ga of the PGA 104a , and the amplifi- 65 as the pixel with good image quality . In addition , with regard 
cation factor Gb of the PGA 104b . More specifically , the to a bright pixel where the luminance ranges of the two 
amplification factor determination circuit 110 determines the images output by the AD conversion circuits 105a and 105b 
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do not overlap , the image processing circuit 108 selects a mode where the weight of a specific area such as a focus 
pixel of an image corresponding to a low amplification point is increased to calculate the brightness of the image . 
factor of the amplification factors Ga and Gb . In the dynamic For example , the system control unit 117 sets the pho 
range priority mode , the image processing circuit 108 can tometry mode of the image capturing device 100 to the 
generate an image with a wide dynamic range by combining 5 center - weighted photometry mode and sets the photometry 
the two images output by the AD conversion circuits 105a mode of the exposure sensor 111 to the evaluation photom 
and 105b . etry mode . 

If the amplification factors Ga and Gb are the same , the Next , in step S402 , when a shutter button of the operation 
image processing circuit 108 performs averaging processing unit 119 is half pressed , the system control unit 117 instructs 
on pixel values of pixels at the same position in the two 10 the image capturing device 100 to perform pre - imaging . The 
images output by the AD conversion circuits 105a and 105b . pre - imaging is performed immediately before imaging in 
In the low noise priority mode , the image processing circuit step S206 described below . The amplification factor deter 

mination circuit 110 determines the capacitance of the FD 108 performs the averaging processing to reduce the noise of 103 , the amplification factor Ga of the PGA 104a , and the an image , and thereby can obtain an image with an improved 15 amplification factor Gb of the PGA 104b on the basis of the signal - to - noise ( S / N ) ratio . pre - imaging . The amplification factor control circuit 115 
In the first exemplary embodiment , the image capture sets , to the image capturing device 100 , the capacitance of 

apparatus 120 can generate an image where the dynamic the FD 103 , the amplification factor Ga of the PGA 104a , 
range is prioritized or an image where an improvement of and the amplification factor Gb of the PGA 104b , on the 
the S / N ratio is prioritized on the basis of the intention of the 20 basis of the capacitance of the FD 103 , the amplification 

factor Ga , and the amplification factor Gb determined by the 
FIG . 3 is a diagram illustrating a configuration example of amplification factor determination circuit 110. Details of 

an image capture apparatus 120 according to a second step S402 will be described below with reference to FIG . 6 . 
exemplary embodiment . The image capture apparatus 120 of Next , in step S206 , when the shutter button of the opera 
FIG . 3 includes an exposure acquisition unit 109 and an 25 tion unit 119 is fully pressed , the image capture apparatus 
exposure sensor 111 , which are added to the image capture 120 performs the same processing as the processing in step 
apparatus 120 of FIG . 1. The image capture apparatus 120 S206 of FIG . 2. Then , in step S207 , the image capture 
according to the present exemplary embodiment has a apparatus 120 performs the same processing as the process 
function to automatically perform exposure . Hereinafter , ing in step S207 of FIG . 
differences between the second exemplary embodiment and 30 FIG . 6 is a flowchart illustrating the details of step S402 
the first exemplary embodiment will be described . of FIG . 4. First , in step S601 , the amplification factor control 

The exposure sensor 111 is , for example , an image sensor circuit 115 sets , to the image capturing device 100 , an initial 
such as a complementary metal oxide semiconductor value of the capacitance of the FD 103 , an initial value of the 
( CMOS ) sensor , and detects brightness ( luminance ) of an amplification factor Ga of the PGA 104a , and an initial value 
optical image of a subject on the basis of the pixel value . The 35 of the amplification factor Gb of the PGA 104b . For 
exposure sensor 111 may be an image sensor having a example , the amplification factor Ga that can be set on the 
smaller number of pixels than the number of pixels of the PGA 104a and the amplification factor Gb that can be set on 
image sensor for imaging , but may have a larger number of the PGA 104b are each “ 1 ” , “ 2 ” , “ 4 ” or “ 8 ” . In such a case , 
pixels than the number of pixels of the image sensor for the amplification factor control circuit 115 sets “ 2 ” as initial 
imaging . The exposure sensor 111 outputs luminance data 40 values of both the amplification factor Ga of the PGA 104a 
( luminance distribution ) of each pixel . and the amplification factor Gb of the PGA 104b . 
The exposure acquisition unit 109 acquires an exposure Next , in step S602 , the system control unit 117 waits until 

value ( EV ) of automatic exposure as a value related to a the shutter button of the operation unit 119 is half pressed . 
correct exposure on the basis of the luminance data output If the shutter button of the operation unit 119 is half pressed 
by the exposure sensor 111 or an image output by the image 45 ( YES in step S602 ) , the processing proceeds to step S603 . 
capturing device 100. The amplification factor determina- Next , in step S603 , the exposure acquisition unit 109 
tion circuit 110 determines the amplification factor Ga of the acquires the EV of automatic exposure with the use of the 
PGA 104a and the amplification factor Gb of the PGA 104b luminance data output by the exposure sensor 111 on the 
on the basis of the EV acquired by the exposure acquisition basis of the photometry mode of the exposure sensor 111 set 
unit 109 . 50 in step S401 . Since the photometry mode of the exposure 
FIG . 4 is a flowchart illustrating a control method for the sensor 111 is set to the evaluation photometry mode , the 

image capture apparatus 120 according to the second exem- exposure acquisition unit 109 acquires the EV on the basis 
plary embodiment . First , in step S401 , the system control of the average value of the luminance data of each pixel 
unit 117 sets a photometry mode of the image capturing output by the exposure sensor 111. The exposure acquisition 
device 100 and a photometry mode of the exposure sensor 55 unit 109 holds a table 700 illustrated in FIG . 7. The table 700 
111 in response to a user operation performed on the indicates a correspondence relation among an average value 
operation unit 119. The photometry mode includes a center- 701 of the luminance data , an EV 702 , and an amplification 
weighted photometry mode , an evaluation photometry factor 703. The exposure acquisition unit 109 refers to the 
mode , and a spot photometry mode . table 700 and acquires the EV 702 on the basis of the 
As illustrated in FIG . 5 , the center - weighted photometry 60 average value 701 of the luminance data of each pixel output 

mode is a mode where the brightness of the image is by the exposure sensor 111. The EV 702 is an exposure value 
calculated in such a manner that the weight of brightness obtained by performing photometry on the optical image in 
( luminance ) is maximized at the center of the image and the the evaluation photometry mode . 
weight of brightness is reduced as it gets farther away from Next , in step S604 , the image capture control unit 114 
the center . The evaluation photometry mode is a mode where 65 causes the image capturing device 100 to start pre - imaging . 
the brightness of the entire image is averaged to calculate the The image capturing device 100 outputs the image output by 
brightness of the image . The spot photometry mode is a the AD conversion circuit 105a and / or 105b as red - green 
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blue ( RGB ) data . The RGB data is the data regarding red For example , the amplification factor determination cir 
( R ) , green ( G ) , and blue ( B ) . The exposure acquisition unit cuit 110 determines the initial value of the amplification 
109 acquires the EV of automatic exposure with the use of factor Ga of step S601 as the amplification factor Ga of the 
the RGB data about image output by the image capturing PGA 104a . In addition , the amplification factor determina 
device 100 on the basis of the photometry mode of the 5 tion circuit 110 determines , as the amplification factor Gb of 
exposure sensor 111 set in step S401 . Since the photometry the PGA 104b , an amplification factor obtained by multi 
mode of the image capturing device 100 is set to the plying the initial value of the amplification factor Gb of step 
center - weighted photometry mode , the exposure acquisition S601 by the difference 802 between amplification factors . If 
unit 109 first calculates luminance data Y of each pixel of the the amplification factor Gb exceeds a maximum value that 
image output by the image capturing device 100 from the 10 can be set as a result of multiplication , the amplification 
RGB data about the relevant pixel using the following factor determination circuit 110 determines the maximum 
formula . In the formula , R represents red data in the RGB value that can be set as the amplification factor Gb of the 
data , G represents green data in the RGB data , and B PGA 104b . Subsequently , the processing proceeds to step 
represents blue data in the RGB data . The method for S608 . 
calculating the luminance data Y is not limited to the 15 In step S607 , the amplification factor determination cir 
following formula . cuit 110 determines the capacitance of the FD 103 , the 

amplification factor Ga of the PGA 104a , and the amplifi Y = 0.2126xR + 0.587xG + 0.114xB cation factor Gb of the PGA 104b . More specifically , the 
Next , the exposure acquisition unit 109 multiplies the amplification factor determination circuit 110 determines the 

luminance data Y of each pixel by the weight illustrated in 20 amplification factor Ga of the PGA 104a and the amplifi 
FIG . 5 , refers to the table 700 in FIG . 7 , and acquires the EV cation factor Gb of the PGA 104b in such a manner that the 
702 from the average value 701 of multiplication results . amplification factor Ga of the PGA 104a and the amplifi 
This EV 702 is an exposure value obtained by performing cation factor Gb of the PGA 104b are the same . For example , 
photometry on the optical image in the center - weighted the amplification factor determination circuit 110 determines 
photometry mode . 25 the amplification factors Ga and Gb having the same value 

Next , in step S605 , the amplification factor determination on the basis of the EV of the exposure sensor 111 acquired 
circuit 110 determines whether there is a difference between in step S603 . Subsequently , the processing proceeds to step 
the EV of the exposure sensor 111 acquired in step S603 and S608 . 
the EV of the image capturing device 100 acquired in step In step S608 , the amplification factor control circuit 115 
S604 . If the amplification factor determination circuit 110 30 sets , to the image capturing device 100 , the capacitance of 
determines that there is a difference between the EVs ( YES the FD 103 , the amplification factor Ga of the PGA 104a , 
in step S605 ) , the processing proceeds to step S606 . If the and the amplification factor Gb of the PGA 104b on the basis 
amplification factor determination circuit 110 determines of the capacitance , the amplification factor Ga , and the 
that there is no difference between the EVs ( NO in step amplification factor Gb determined in step S606 or S607 . 
S605 ) , the processing proceeds to step S607 . In other words , 35 In step S206 of FIG . 4 , if the amplification factors Ga and 
if the amplification factor determination circuit 110 deter- Gb are different , the image processing circuit 108 can 
mines that the EVs acquired in steps S603 and S604 are generate an image with a wide dynamic range by combining 
different , the processing proceeds to step S606 . If the the two images output by the AD conversion circuits 105a 
amplification factor determination circuit 110 determines and 105b . If the amplification factors Ga and Gb are the 
that the EVs acquired in steps S603 and S604 are the same , 40 same , the image processing circuit 108 performs the aver 
the processing proceeds to step S607 . aging processing on the two images output by the AD 

In step S606 , the amplification factor determination cir- conversion circuits 105a and 105b to reduce the noise of the 
cuit 110 determines the capacitance of the FD 103 , the images , and thereby can obtain an image with an improved 
amplification factor Ga of the PGA 104a , and the amplifi- S / N ratio . The image capture apparatus 120 can generate an 
cation factor Gb of the PGA 104b . More specifically , the 45 image with a high S / N ratio of a main subject on the basis 
amplification factor determination circuit 110 determines the of the intention of the user . 
amplification factor Ga of the PGA 104a and the amplifi- In the second exemplary embodiment , an image capture 
cation factor Gb of the PGA 104b in such a manner that the apparatus having a function to perform automatic exposure 
amplification factor Ga of the PGA 104a and the amplifi- has been described as an example , while the image capture 
cation factor Gb of the PGA 104b are different . For example , 50 apparatus does not necessarily need to have an automatic 
the amplification factor determination circuit 110 holds a exposure function . The same effect as in the second exem 
table 800 illustrated in FIG . 8. The table 800 indicates a plary embodiment can be exhibited as long as the image 
correspondence relation between a difference 801 between capture apparatus can acquire a correct exposure on the basis 
EVs and a difference 802 between amplification factors . The of at least the luminance of a scene . 
difference 801 between EVs is the difference between the 55 Each of the above - described exemplary embodiments is 
EV acquired in step S603 and the EV acquired in step S604 . merely an example of an embodiment in carrying out the 
The difference 802 between amplification factors is the disclosure , and the technical scope of the disclosure should 
difference between the amplification factors Ga and Gb . The not be limitedly interpreted by these . The disclosure can be 
amplification factor determination circuit 110 refers to the implemented in various forms without departing from the 
table 800 and acquires the difference 802 between amplifi- 60 technical idea or main features thereof . 
cation factors on the basis of the difference 801 between the 
EV acquired in step S603 and the EV acquired in step S604 . Other Embodiments 
The amplification factor determination circuit 110 deter 
mines the amplification factor Ga of the PGA 104a and the Embodiment ( s ) of the disclosure can also be realized by 
amplification factor Gb of the PGA 104b in such a manner 65 a computer of a system or apparatus that reads out and 
that the difference between the amplification factors Ga and executes computer executable instructions ( e.g. , one or more 
Gb is the difference 802 between amplification factors . programs ) recorded on a storage medium ( which may also 
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be referred to more fully as a “ non - transitory computer- digital conversion performed by the first analog to digital 
readable storage medium ' ) to perform the functions of one conversion unit and a second digital image signal resulting 
or more of the above - described embodiment ( s ) and / or that from the analog to digital conversion performed by the 
includes one or more circuits ( e.g. , application specific second analog to digital conversion unit . 
integrated circuit ( ASIC ) ) for performing the functions of 5 4. The image capture apparatus according to claim 1 , 
one or more of the above - described embodiment ( s ) , and by wherein the amplification factor control unit changes the 
a method performed by the computer of the system or first amplification factor or the second amplification factor 
apparatus by , for example , reading out and executing the based on an imaging mode or the optical image . 
computer executable instructions from the storage medium 5. The image capture apparatus according to claim 3 , 
to perform the functions of one or more of the above- 10 wherein the combining unit combines , in the first case , the 
described embodiment ( s ) and / or controlling the one or more first digital image signal and the second digital image 
circuits to perform the functions of one or more of the signal and averages , in the second case , the first digital 
above - described embodiment ( s ) . The computer may com image signal and the second digital image signal . 
prise one or more processors ( e.g. , central processing unit 6. The image capture apparatus according to claim 1 , 
( CPU ) , micro processing unit ( MPU ) ) and may include a 15 wherein the amplification factor control unit sets the first 
network of separate computers or separate processors to read amplification factor and the second amplification factor so 
out and execute the computer executable instructions . The that , in a first imaging mode , the first amplification factor 
computer executable instructions may be provided to the and the second amplification factor are different from each 
computer , for example , from a network or the storage other and , in a second imaging mode , the first amplification 
medium . The storage medium may include , for example , one 20 factor and the second amplification factor are identical to 
or more of a hard disk , a random - access memory ( RAM ) , a each other . 
read only memory ( ROM ) , a storage of distributed comput- 7. The image capture apparatus according to claim 3 , 
ing systems , an optical disk ( such as a compact disc ( CD ) , wherein the amplification factor control unit sets the first 
digital versatile disc ( DVD ) , or Blu - Ray Disc ( BD ) TM ) , a amplification factor and the second amplification factor 
flash memory device , a memory card , and the like . so that , in a first imaging mode , the first amplification 

While the disclosure has been described with reference to factor and the second amplification factor are different 
exemplary embodiments , it is to be understood that the from each other and , in a second imaging mode , the 
disclosure is not limited to the disclosed exemplary embodi- first amplification factor and the second amplification 
ments . The scope of the following claims is to be accorded factor are identical to each other , and 
the broadest interpretation so as to encompass all such 30 wherein the combining unit combines , in the first imaging 
modifications and equivalent structures and functions . mode , the first digital image signal and the second 

This application claims the benefit of Japanese Patent digital image signal and averages , in the second imag 
Application No. 2019-13796 filed Jul . 26 , 2019 , which is ing mode , the first digital image signal and the second 
hereby incorporated by reference herein in its entirety . digital image signal . 
What is claimed is : 8. The image capture apparatus according to claim 1 , 
1. An image capture apparatus comprising : wherein the amplification factor control unit changes the 
a photoelectric conversion unit configured to convert an first amplification factor or the second amplification factor 

optical image into an image signal ; based on an exposure value obtained by performing pho 
an acquisition unit configured to acquire a value related to tometry on the optical image in a first photometry mode and 

an exposure on a basis of the image signal converted 40 an exposure value obtained by performing photometry on 
from the optical image by the photoelectric conversion the optical image in a second photometry mode . 
unit ; 9. The image capture apparatus according to claim 8 , 

a first amplification unit configured to amplify the image wherein the amplification factor control unit sets the first 
signal with a first amplification factor ; amplification factor and the second amplification factor 

a second amplification unit configured to amplify the 45 so that the first amplification factor and the second 
image signal with a second amplification factor , and amplification factor are different from each other in a 

an amplification factor control unit configured to change case where the exposure value obtained by performing 
the first amplification factor or the second amplification photometry on the optical image in the first photometry 
factor based on the value related to the exposure , mode and the exposure value obtained by performing 

wherein the amplification factor control unit sets the first 50 photometry on the optical image in the second pho 
amplification factor and the second amplification factor tometry mode are different from each other , and 
so that , in a first case , the first amplification factor and wherein the amplification factor control unit sets the first 
the second amplification factor are different from each amplification factor and the second amplification factor 
other and , in a second case , the first amplification factor so that the first amplification factor and the second 
and the second amplification factor are identical to each 55 amplification factor are identical to each other in a case 
other . where the exposure value obtained by performing pho 

2. The image capture apparatus according to claim 1 , tometry on the optical image in the first photometry 
further comprising : mode and the exposure value obtained by performing 

a first analog to digital conversion unit configured to photometry on the optical image in the second pho 
perform analog to digital conversion on the image 60 tometry mode are identical to each other . 
signal amplified by the first amplification unit ; and 10. The image capture apparatus according to claim 3 , 

a second analog to digital conversion unit configured to wherein the amplification factor control unit sets the first 
perform analog to digital conversion on the image amplification factor and the second amplification factor 
signal amplified by the second amplification unit . so that the first amplification factor and the second 

3. The image capture apparatus according to claim 2 , 65 amplification factor are different from each other in a 
further comprising a combining unit configured to combine case where an exposure value obtained by performing 
a first digital image signal resulting from the analog to photometry on the optical image in a first photometry 
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mode and an exposure value obtained by performing value obtained by performing photometry in the second 
photometry on the optical image in a second photom- photometry mode are different from each other . 
etry mode are different from each other , 13. A control method for an image capture apparatus , the 

wherein the amplification factor control unit sets the first control method comprising : 
amplification factor and the second amplification factor 5 converting an optical image into an image signal ; 
so that the first amplification factor and the second acquiring a value related to an exposure on a basis of the amplification factor are identical to each other in a case image signal obtained in the converting ; where the exposure value obtained by performing pho amplifying the image signal with a first amplification tometry on the optical image in the first photometry factor and amplifying the image signal with a second mode and the exposure value obtained by performing 10 amplification factor ; and photometry on the optical image in the second pho changing the first amplification factor or the second tometry mode are identical to each other , 

wherein the combining unit combines the first digital amplification factor on a basis of the value related to the 
image signal and the second digital image signal in a exposure , 

case where the exposure value obtained by performing 15 wherein the first amplification factor and the second 
photometry on the optical image in the first photometry amplification factor are set so that , in a first case , the 
mode and the exposure value obtained by performing first amplification factor and the second amplification 
photometry on the optical image in the second pho factor are different from each other and , in a second 
tometry mode are different from each other , and case , the first amplification factor and the second 

wherein the combining unit averages the first digital 20 amplification factor are identical to each other . 
image signal and the second digital image signal in a 14. The control method according to claim 13 , further 
case where the exposure value obtained by performing comprising : 
photometry on the optical image in the first photometry performing analog to digital conversion on the image 
mode and the exposure value obtained by performing signal having been amplified with the first amplifica 
photometry on the optical image in the second pho- 25 tion factor to obtain a first digital image signal ; and 
tometry mode are identical to each other . performing analog to digital conversion on the image 

11. The image capture apparatus according to claim 9 , signal having been amplified with the second amplifi 
further comprising : cation factor to obtain a second digital image signal . 

a sensor configured to detect luminance of the optical 15. The control method according to claim 14 , further 
image ; and 30 comprising combining the first digital image signal and the 

an acquisition unit configured to acquire the exposure second digital image signal . 
16. The control method according to claim 13 , wherein value obtained by performing photometry in the first 

photometry mode on a basis of the luminance detected the first amplification factor or the second amplification 
by the sensor , and acquire the exposure value obtained factor is changed based on an imaging mode or the optical 
by performing photometry in the second photometry 35 image . 
mode on a basis of the image signal obtained by the 17. The control method according to claim 15 , wherein 
conversion by the photoelectric conversion unit . the first digital image signal and the second digital image 

12. The image capture apparatus according to claim 9 , signal are combined in the first case and the first digital 
wherein the amplification factor control unit sets the first image signal and the second digital image signal are aver 
amplification factor and the second amplification factor so 40 aged in the second case . 
that the first amplification factor and the second amplifica 18. The control method according to claim 13 , wherein 
tion factor are different from each other on a basis of a the first amplification factor and the second amplification 
difference between the exposure value obtained by perform factor are set so that , in a first imaging mode , the first 
ing photometry on the optical image in the first photometry amplification factor and the second amplification factor are 
mode and the exposure value obtained by performing pho- 45 different from each other and , in a second imaging mode , the 
tometry on the optical image in the second photometry mode first amplification factor and the second amplification factor 

are identical to each other . in a case where the exposure value obtained by performing 
photometry in the first photometry mode and the exposure 
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